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Being the Application of the Dottrine of Triangle 
11 the two principal kinds of Sailing. 


Y intent was here to haze annexed a Treatiſe of Nas 
vigatiun, and eſpecially of tuch Points therein, as haye 
reterence to the whole Doftrme of plaiz and Spherical 
Triangles 5 But I have here thewed the xclolution of all uſeful 
Problems, touching the two principal kinds of Satling by right= 
ined Tryangles. -..-. ny a | 
rens of Sailing by the f'ain or ordinary Sc} 
gh the ground of the Projection of the orflinary Sea- 
Char: beJhs falſe (as ſuppoſing the Earth ard Sea td! be a plain”. 
SupcrfhcRs) and fo the concluſions thance derwed+2uit alto for 
the moſaic werrroncons ; yet becauſe it is molt cafie, and 
much uſed, and the errours in ſmall diſtances not fo evident, 
we will not wholly neglect it. 
Quelit. 1. Sailing 100 Leagues upen the ſixth Rumb, bow 
much (6 ll 1 alter my Parallel or Latitude > 
Note. The Angle that any Point of the Compaſs makes with 
the Meridian, v'c call the Rumb : but the Angle that it makes 
with any Parailel, we call the complement of the Rumb, 
And foraſmuch as to every Point of the Compaſs there an- 


- Chart, 


ridian (vamely, ENEZ, ESE, #S$+#', or WNW) makes an 
Angle therewith ot 67 degr. 3@ min, whoſe complement 2 z 
deor. 50 min. 1s the Anyle of the ſazze Rumb with every Pa- 
rallel. 

Now admit I {ail from D 
to A Northeait 1c0 Leagues, I 
demand the dift-rence of Lati- 


tnde BD, 


AA 


2 Problems of Sailing 
. By the third Caſe of plain Triangles. 
As Radius. 

To the diſtance mu, AD 100 Leagues 2,00000 
So fine cop:p;cm. the Rumb, Fs A 22 degr. 530 min. 9,582.24 
To the difference of Latitude DB 38. Leagues. 1,5 8384 

In like manner you may find the differcnce of Latitude for 
any diſtance run upon any other Point of the Compals. 


| 2. Sailing 100 Leagues upon the foxth Rumb, How far am 1 
| departed from the Meridian of the place from which I came? 
That is, by the ſame things given as before, I demand A B, 
2 By be. third Caſe of plain Triangles. 
As Radius | 
| Tothe diſtance run, AD 100 Leagues, 2,00000 
- So1s the Sincof the Rumb, s D 67 degr, 3o min. $9,96562 
To the departure from the Mer. A B 92 2 Leagues. 1296563 


3, Sailing #pon the ſixth Rumb, till 1 alter my Latitude one 
degree, I demand bow far T have ſailed ? 

As ſailing from D to A, Eaſt Northeaſt, till the difference of 
Latitude D B be 20 Leagucs, I demand the diſtance run AD. 


Þ ok Say by the ſecond Caſe of plain Triangles, 
As Sine complem, the Rumbs A z2 d. 3o m, co. ar. 041716 


to the difference of Latitude D B 20 Leagyes, 1,30103 

So 1s Radius M——rnmmonm_—_— 

to the diſtance run AD 52 _3 Teaguecs, 1,71819 
19 


The like queſtion might be moyed by the departure from the 
Meridian given. 
*%4. Sailing upon the fe.cth Rumb , 11! I have altered my Lati- 
tude one Dez. bow much bave 1 departcd from my firſt Meridian? 
As ſailing from D to A, Eaſt Northcaſt, till the difference 
of Latitude D B be 20 Leagues, 1 demand A B, my departure 
from the Metidian,* (as for Example in the former type.) 


Fy 
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By the platn Sea-Chart. 


By the firſt Caſe of plain Triangles, 
As Radius Y 
| © tothe difference of Latitude, D B, 20 Leagues, 1,390107 
| So is the tangent ofthe Rumb, : D 67 deg. 30M. 10,38278 
to the departure from the Mer. AB 48,5 Leag. 1,68381. 


In like manner by the departure from the Meridian hve 
you might find the difference of Latitude, 


\ 5. Sailing upon ſome Rumb between the North ang the Eaſt 52 
1 © >-3 Leagues, and finding that 1 have altered my Latitude one. d. + 


| I demand #pon what Point I have ſailed ? 


As if I fail from Dto A. (being ſome Rumb between the 
Eaſt and North) 52 , 3 Leagues; and then find the difterence 


of Latitude DB to be 20 Leagues ; I demand the Angle ADB. 


Say by the foxth Caſe. 

As as diſtance run; DA 52 4 3 Leagues c0.a'. $,28191 
Is to Radius ; | d 
So 15 the difference of Latitude DB 20 Leagues, 1,30103 
To the fine comp), the Rumb s A, 22 deg, Fo min. 935 32.94 

Whoſe complement D, 67 dep or, 30 min, 1s the fixth Point 
from the Meridian, namely, Ealt Northeaſt. Here we neglect 
ſome part of a minute (as intheſe things not to be regarded) 
and fo in other places. 


6. Satling upon ſome Rum? between the North and the Eaſt, 
53 5 Leagues, and finding that I bave altered my Latitude one 


degree : 1 would know my departure from my firſt Meridian, 


By the ſeventh Caſe, 


To the diſtance run, and the difference of Latitude, and alſo 
ſubſtra& it from the ſaid diltance, no: ing the Sum and Remain- 
der. Then add together the Logarithms of this Sum and Re- 
mainder, and half that total is the Logarithm of the diſtance 
from the Meridian, 


A3 Diſtance 


[Ih 


Problems of Sailing 
* Diſtance ran D A, 523_leag, Sum 72 [; leag. 1,85884 
Differ. of Lat. DD 20 leag. Enemain 32 3 leag. 1,5085 3 
3236737 
{Departure from the Meridian A B, 48.3 leagues. 2,68368 


The fame may be otherwiſe found by the ſame caſe, 
And in like fort might the difference of Latitude be found, 
the departure from the Meridian being known. 


7. The diſtance of the Meridians of two places, and the diffe- 
rence of the Latitudes of the ſame places being given , to find 
the Runb aud diſtance. 

As let A repreſent the Lizard in the Weſt part of England, 
and AB the Parallel thereof, and let D repreſent St. Maries 
Ifland being one of the Azores, DB the Meridian thercot. 

Thenis AB the diſtance of the Lizard from the Meridian 
of St. Maries, which let be 222 Leagues ; and A B the diſtance 
of their Parallels, or difference of their Latitudes 2 5 6 leagues ; 
* Idemand the Rumb, namely, the Angle at D, and the diſtance 
inthe Rumb A D. 


Oo 


B 


Firſt, for the Rumh, ſay by the faurth Caſe. 

As thedifference of Latit. D B 256 leagues, co. er. 759176 
Is in proportion to Radius. 

So is the diſtance of the Meridian A B 272 leagues, 243457 


.. tothe tangent of the Rumb 7? D, 46 deg. 44 min. 10,0263 3 
which is the fourth Rumb from the Meridian, and 1 degr. 44 
- Mm. more z which ſhews the conrie from S. Maries to the Lizard 
- tobe Northeaſt, 1 degr. 44 min, Eaſterly : or from the Lizard 
= to St. Maries Southweſt x degr. 44 min. Weſterly, And thus 
* #tſhould be by the plain Char:. Seconily, 


wy '. *” _ 


By the plain Sea-Chart, g: 
Secondly, for the diſiance AD, ſay by the ſecond Caſe. 
As the finc of the Rumb s D 46 deg. 44. m co, ar, 0,53776 | 
to the diſtance of the Meridiaos AB, 272 leag, 243457 
$o 1s the Radius, 
to the diſtance of the places A D, 373 © leagues, 257233 
And ſuch ſhould be the diſtance by the plazn-Charr, 
Q Sajling away W SW, I /ee a Pornt of Land, which 1 ſet, 
and fin to bear from me V Velt by North, «nd bawiag ſailed 6 
Leagues furthers I find it bears [Yom me Northwelt 0 VV oft . 
I would &now how far it is diſtant? 
As let E be a Point of Land, which when the Ship-is at A, 
I ſet, and 6nd to bear from Weſt by North ; but I hold on my 
courſe from A to D i» 
welt ſouthweſt x8 
miles, and at D 
I ſet the ſam-: point 
of Land again, and 
find it to bear from II, 
the Northweſt by A K 
weſt : I demand the diſtance thereof DE, that is, how far it 
was from me in my laſt obſervation > 
Firſt, I conſider between A E, the Weſt by North, and AD 
the Vit South eſt, is three Points of the Compaſs, that 1s, 
33 degr. 45 min. which is the Angle at A : alſo between E A, 
the Eaft by Svuth, and E D the South-eaſt by E. are two points, 
that is, 22 deyr. 30 min, 
Therefore by the $th, Caſe of plain Triangles, 
As fine the An. at the point ſeen,s E 22 d.zo m. c0.4r, 0,41716 
Is to the diftance run, AD 18 miles. 1,25527 
So fine angle at the firſt p 
place of obſ:ryation. \ * A 33 degr. 45 mv, 9,7 447+ 
To the diſtance of the point ſeen, ED 26 Re miles, 1,41774 
VVhereby it appears, that the diſtance ot the Point ſeen 
from the place of your laſt obſcryation is 26 miles, and a fur- 
long. In hike manner you may find the diſtance thereof from 
tne place of vour firſt obleryation A. 
A4 Admit 
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« Problems of Sailing 
"4dnit the Courſe from the Lizard to S, Maries be $ VV the diſt 
' 373 z leagues. 

A certain Ship bound from the Lizard to S. Maries,fteers away 
|'SSw, and afterwards w by S, aad ſo ſometimes upon one of 
| thoſe Points, ſometimes upon the other, till the arrives at St, 

Meries; now I demand huw many Leagues ſhe hath ſailed upon 
one of theſe Points, and how many upon the other 2 

Let A be the Lizard, E St. Maries,: and ſeeing s s w, being 
from Southweſt two Points, makes an Angle therewith of 22 
degr. 30 min, which let be A; alſo Weſt by South makes with 
s w, an Angle of 33 degr. 45 min. whici let be E, alſo South 
$ w,. makes with VYeft by South an Angle of 56 degr, 15 min. 
which let be the complement of D to 180 degrees, 

Rds Therefore by the Sth. Caſe. 
As the fine of .D, 56 degr. 15 min, co, ar, o,o08015 


tothe diſtance given AE 373 : leagues, 255113 
ſo is the line of E, 33 degr. 45 min. 7474474 
to AD, 248 .* leagues, 2,39602 
| Which is the diſtance run upon the Weſt by South points, 
Atains, ; 
| Asthe finc of D, 56 degr. 15 min, c0m. a7. 0,030 « 
{ to the diſtance given AE 373 | leagues, 2,57113 
Sos the finc of A, » degr. 30 min, 0.58254 
to the way run, PD, 171 .4 leagues, 2,25412 


which is the diſtance run upon! the weſt by South points, 
1.. 4 Merchant-man, being in the Latitude of 43 degrees, 
falls into the hands of Pirates, who, amongſt other things, take 
away his S24-Compaſs. But when hs u gotten cleer, be ſails away 
a drreftly as be can, and after » davs mrets with a Man of War, 
who alſo had been the day before in the Batitude of 43 degr. and 
bd {ailed thenteS E by South 37 Leagues. He deſirous to find 
F <4tboſe Pirates, the Merchant-man tells them he leſt them ly:nz to 
| and fio where they took bim, and be had ſail:d ſince at leaſt 64 
Leagurs, between the South and weſt; what Ceurſe ſhall the 
$:an of 1'27 ſhape to find theſe Pirates > Let 


By the plan Sea-Chart, 
Let A E be the Paralic! of 43 degrccs, D the place where 
N the Ships meer : 
then is there give 
AD 6 4 Leagues 
ED 37 Leagues, 
and the Angle D E 
— 4 5 points or 56 
dcgr, 15 minutes, 


Therefore by the 9th. Caſe of plain-Triangles, 


As the diſtance run by 


che More der A D 64 Leapues, co. ar, 8,19382 


To the fine Angle given, 5, 56 degr. 15 min, 9,91985 

So 15 the diſtance run 

b ; - D Leavoues 1,56320 
by the Man of we = Ds. 37 AEgue 23 nm 


to fine and angle required, s A, 28 deg. 44 min. 9,68187 

This 15 welt ſouth welt, 6 degr, 14 m. ſoutherly, and fo hath 
the Merchant failed ; therefore to return to the ſame place, he 
muſt ſhape his Courſe Eaſt Northeaſt 6 deg. 14 min. Northerly. 


T1. There ate > Ports lying N F, and N W, one off another, 
a Ship fails from the Weſtermoſt of theſe 0: ts Ealt ſoutheaſt 47 
Leagues; another departing from the Eaflermoit Part ſails 66 
Lea: its, and then meets with th: foriner ; what Courſe bath this 
jecond ſhin kept, and how ſar are theſe Paits aſunder ? 


Lt the Northeaſt Port be A. the Seutkeaſt E, and the place 
where theſe ſhips mcet at D. And fora{much as from E to A, 
the Courſe is Northeaſt, ard from E to D Eaſt ſoutheaſt, 
therefore the Angle atE, 15 67 desr. 30 min. and the fide E D, 
47 Leagues, and AD 66 Leagues, 


There/ore by the cth caſe of plain-Tuangles, 

Ard fceing from A tc F, the Courſe is ſeurhweſt, and from 

A to D 41d, 08 m. mere fouther)y : therefore the Courſe from 
A to D, 1s ſouth 3-deer. 52 min, weſterly, 
As 


'$ Problems of Sailing 
As AD 66 Leag, co. ar. $,1$046 


o fine E, 67 degr. 30 m. 9,96561 
fo ED 47 Leagues, 167210 
to fine A, 41 deg. 08 m, 9,81517 


Secondly, for the diſtance of theſe Ports A Ey the Angle at 
A, being 41 degr. o8 min, and the Angle at E 67 deg. 3o m- 
the fum of them both is ro8 degr. 38 min. which fubſtracted 
from 180 degrees, leaves the 51+ le at D, 71 degr. 22 mins 
| Th-yefore by th: $th. Caf: of Pain-Triangles. 

As fine E, 67 d. 39 m. co, ar, 0:921*9 fo that thediſtance 


to AD 66 Leagurs, 13%1» 4 between the two 
to fine D 71, degr. 22 min, 9,9 62 Purts 1s 67 wh 
= I 
to AE, 67 ,5 Leagues, 1,33955 leagues. 
Some may think it req::fic »! 11 the Jtrer part of this Pro- 
blem ſhould have been: a vis tf aſe 4 plain Triangles 3 but 


becauſe the fame things are }+ re given as in the g __ 
the operation maniteit by tic 5 and g, | thougit it not 
ceflary to make another Cale ot 1t, 


I2. Coalling along towayds the Evening, I bave fiebt of a 
Cape 0' Head-'and, beyond which I defrre to [trer in, the next 
morning it bears from me $Se, and 1 difta"nt by eſtrmation 1x 
Leagurs, but I ſteer away {outh 1:1] : 50 of the c/0ch in the » ors 
zng about 12 Leagues ; and then would know how 1! Cape bears 
from me, and how far it us off. 

As admit I obſerve the Cape D to bzar from the South South- 
eaſt 11 Leagues; but I ſteer away South, tv E 12 Leagues. 
I have then A D 11x Leagues, AE 12 Leagucs, the Angle at 
A 22 deg. 39 min. (as for Example) inthe foregoing type, | 

Fill, then for the Angle at E by the 10 Caſe. 

To AE-ADtAD 23 Leagues, com, ar. -$.6:838 
To AE--AD, 01 League. 

Sor”: +D) t 58 degrees 45 minutes, 10,70134 
to tang. an Angle F, x2 degrees 20 minutes, 9,33962 


C | | q 
V Vhich ſub warp 0 66 deg. 2 5 min, In 


there remains 


F*. a LS! LAWMET) "« 


Sas 9 +. 


- Wwe 


By the plain Sea-Chart. 9 


In working this Example : becauſe the Angle given A, 122 
deg. 3o min. ” therefore the other two E and D, are 157 degr, 
30 mm. (by the firſt Lemma of the third C hapter cf plair. Tri- 
angles) the half whereof is 7$ deg. 45 mir, Whereby we finds 
an "Angls F, 13 deg, 20 min. which ſubltrafted trem 78 deg. 
45 min, there remains tie Angle at E, 66 degr. 25 minutes, «| 
Wherefcre ſeeing EA 15 North-line; ED 1s aim oft Eaſt Nerth- 
ealt, namely, Eaſt Northealt 1 degree 5 winutes Northerly, 


Secondly, {or the d:[tance of th Cape E D, by ihe 8 Caſe. 
A fine the Angle tound, tE 66d. 25 m. 9. ar, 0,03;88 
to the d! tance} in the c:cning) AD. 11 Leaz zncs, 1,04139 
So, the fine of the Angic given, $ A 22d. 3o min. 9,50284 
to the diftance in the morning, E D 4 Leagues, 0,66211 


that is above 4 Leagues and a halt 


6 
dil ſtant. 


13- Admit I ſarl away from a certain Port £s w 5o leagues, 
and thence azain w bys 30 leagues, up04 what Point bave I made 
my way good, and how far am 1 come {or a Pot? 


As admit I ſail from A toD South Souuthwelt 55 Leagues» 
and from Dto E, Weſt by South 3o Leagucs, there 15 requi red 
the Courſe A, Eag'y and AE. 

From the South ſouth elt to the Well by ſouth are 5 points, 
that is 56 degr. 15 min, which is the comp.ement of the Angle 
at D, to 180 deg. ſo tnat the Angle at Dis 123 CE 45 rn. 
VVhercferc. here are civen the two fides A D, aid ED, and 
their contained Angle at D ; thercfors--- 


As AD+tED, bo Leagues, £0, ar. 9.0069! 
to AD—-ED 20 Leavues, 1-JZO10F$ 
lot | (A + LC) ft 23 deg orccs o8 mil 9,72019 
to 'E, 07 degrees 37 minutcs, ; 9, 12004 


V Vhich ſubſi aftedg , = 

there remains 6 A 20 degr 20S 31. Mlit- 

VVherefore ſeeing the Couric from A D, is forth fouthwroſt, 
the Courſe from \to E, is 20 degrecs 51 minutes more weſter- 
ly, that 1s ſouth weſt, 2 degrees ſoutherly ; ſo that 1 have made 
my way goed ſouthweſt 2 deg. ſoutherly. ſecondly, 


10 Problems of Sailing 
F*. Secondly, for the diſtance upon that Point. 

: As fine the Angle found, g A zo degr. 3 1 min. co. ar. 0,455 34 
"to his oppoſite fide given, ED, 30 Leagues. 1,4771% 
ſo fine the Angle given, s D 56 degrees 15 min, 9,91985 

® To his oppoſite fide required, A E, 71 55 Leag, 1,852 31 
Which 1s the diſtance from that Port. 


» _14, There are two Portis in one and the ſaiie Parallel or lati- 

exde, diſtant 64 leagues, and there is a certain Iſland more Sou- 

"tberly, diſtant from the Ea(lermoſ? of theſe Ports 47 leagues, and 

jrom the Yeit?ymo!! of them 34 leagues : I demand the Courſe 
from the Exſtermoſt Port to that Iſland? 


Let the Eaſtermoſt Port be A, the VVeſtermoſt E, both in 
one ard the.ſame parallel 
A E, diſtant 6 4 Leagues, 
and let the Iſland be D, 
di\iant from A, 47 leag. 
and from E 34 leagues; 
there 1s required - 
| | courſe from A to D, that 
| A [3 E 1s, the angle at A, or the 
| complement thereof, 


By the 12 Caſe of plain Triangles. 


As the diitance of the ports A E, 64 Leag. co. ar, 8,19383 
tothe ſum of A D, and E D, $1 [cagues, 1998483 
So 25S tae diff-rence of A D, and E D, 13 leagues, I,11394 


to 2 c:ttain line, A, 36. of & 1,21624 
10009 
wh cn added to AT. is 80 454 
1009 
Th2 hail whereof is AD, 40 227 
Ns. AE 


14Q0Cco 


Th: 


- 


By Mercator's ( bart, It. 
Then by the 6 Caſe of plain T zangicy. 


As AD 47 leagues, compl. Arith. $,32750" 
to Radius ; | 
ſlo AB, 40 227 T,60452 

1000 , 
to £cA, s 58 degrees 51 minutes, 9,93242 


That is Southweſt and by Weſt, 2 degr. 36 min. welterly, 
which is the Courſe from the Eaſtermoſt Port to the Iſland. 


Is. AShbip ſails from one Port to a ſecond $5 e 76 leagues, 
and from thence ro a third 54 leagues, and from that third t 
the firſt 85 leazues * I aemand the Courſe from the ſecond Port 
to the third, and from the third to the firſt, | 

This and the like are to be wrought as the former, which 
therefore we leaye to your own pradtice, 


Of Sailing by Mercator's Charr. 
Nd thus much of the plain Chart, which as it hath thus - 
commodity, that it is moſt cafie ; ſo it hath ſome diſcom- 
modity intollcrable. zFor there be very few places that can there- 
in be expreſſed, according to the true ſituation and diſtance one 
from another,which as it 1s a great impediment in the praCtice of 
Navigation, fo it hath cauſed much rhamaſion inthe Geoerath:- 
cal and Hydrographical deſcriptiors of places; inforuch as there | 
are ſcarce extant any Deſcriptions of the V Verld, cr the parts 
thereof, that are nut pcltred with notorious Errours : the 
greateſt part of them hence arifing, Ir 1s indeed artiert, and 
t1]] the Sea-Compaſls was known, it was the apte{t Chart that 
could beuſed ; becauſe till then, Men were Coatters, ard for 
the moſt part returned back the ſame way they went ferth; and 
it may ſtill ferve without avy great Errour in fuck places 2s ars 
near the EquinoQtal ; alſo ir. mary other places fur ſhort Voy- 
ages, and eycn for long Voyages, provided that a Man be fure 
to returnthe ſame way that he went, or near the ſave; Other- 
wile, if he truſt to the plain Chart, he will be moſt grofly de- 
Cciyed many tings in hy Ceurſe a Point or two of b!s Com- 
. paſs, 
\ ANI kad 


es ® * » +» © % \ 
aA ” 


I : Problems of Sailing 
paſs, and in hs diſtance many hundred Miles, But in this Seq- 
"Chart called 14-1c9:or's, all or any parts of the VVorld may be 
ſet down, according to their Longitudes, Latitudes , Courles, 
and Diſtances, as truly and far more conveniently for the Ma- 
riners uſe, then upon the Globe it (clit : ſo that it will truly 
ſhew the dire&tion and diſtance irom place to place, which way 
ſoeyer a man goes cr returis, 
 Somne Men will ſay, that in divers reckunngs by Mercator's 
F Chart, they haye found as little cerrainty, as by the plain Chart, 
| which | deny not ; but the reaſon 1s, becauſe there are few or 
no Chartr made direftly to this Projeftion, Ir will be ſaid, 
es, there be many ; and that a Man may have of them when- 
foryer he will beſpeak them. I grant a Man may have thoſe 
which are fo called, but that which is fuch indeed, muſt not 
only haye the Mcridians, Parallcls, and Rumbs drawn accord- 
mg to this Projection ; but the Sea-Conſts mult be inſerted by 
the like Art and means as they tave formerly been inſerted into 
the common Seca-Chart : otherwiſe , he that ſhall transfer 
places out of the common Sta-tChart into ercator's, without 
duc knowledve and reſpcet upon what occaſton , or for 
what reaſon they were ſo placed in the common Sea-Chart z he 
ſhall trans{.r the Errours of the one into the other, And that 
ſometimes with increaſe z wherefore it requires more tran an 
ordinary judgement, to draw a Plor dirc&'y according to this 
Proje&ion, tor an place or places z and he muſt further know, 
or be made acquainted with the reckonings of Mariners tre- 
quenting thoſe places ; and that truly whether with allowance 
or without , and whethcr agreeing or difagrceing with their 
Plots, and fo comparing one thing with another, and weighing 
all inthe baliance of a good judgement, he ſhall be able do tt, 
The ground of the ProjeQion of this kind of Charts was 
pointed at by Ptolomy many hundred years fince ; and accord- 
ing to that ground, Meicato: did of Jate years ſet forth an uni- 
yverſal Map of the VVorld :* whereupon theſe haye been called 
Merca'or's Charts, But the way how ro deſcrib: them was firſt 
taught by that learned Navigator of our times, Mr. Edward 
Wright, in his Book of the Corretizon of Erronrs tt Nos. 
rom 


By Mercator's Chart. "A 2" 


From whence alſo the grounds and reaſons of theſe enſuis 
Problems are to be taken : ard if we weuld be as grateful te 
our own Countr.y-men as to ſtrangers, 1 ſce nct but wey 
aſcribe as much to him in this, as io any other Man, Now th 
which he hath ſhewed to perform b the plain Chart it ſelf, w 
will here ſhew to work b- the Doctrine of plain Trang 

uſing the kelp of the Table of Lirer,thm 1ongen's, beginnng 
at 45 d. oo min. and fo increaſing upwards, accounting eve 

20 Mm, to bc oned. of the [/ cr:d. Line, as the Tangent of 45 d: 
30 mir. to be one .degrce of the Mcridian-Li: e, the Targer 
of 46 dcy. oo m. to be 2 deg. oo m. of the Merid. Line, and f 
forwards, ſo that every min. 1s two min. of the Meridiar-line} 
and althouth that thee be not the ſame Mcridional parts that 
are in the Doftrinz of Tri-ngles, yet they proceed m the ſ-me 
rroperticn as the Secants added together do, and ſhall produce 
the ſame ſolution to every Prublem of ſailing by Mercator's Chare 
as the other Tables do ; but becauſe in this ſmall volume we 
have bur ore Chzliad ul zo7 0 Luga irhms, I ſhall work by Leag, 
and not by Miles, cr \;:rutcs ; yet I ſhall rcſojve the fame Pro. 
blems of failing by Ate-c: :6,*s Chart, that are ſet down 1n the 
DoCtrine of Triangles. 


Probl, I. To f.nd by theſe Tables what Meridional leagurs are 
contained in any d:fference of latitude. 
O perform this Problem, we muſt take half of each of the 
given Latitudes, and to cach half add 45 dcg, co m. and the 
fum ſhall ſhew us the deg. and m. where we ſhall fird the Tan- 
gent to give us the Merid, leagues from the EquineCial to each 
Lat, Eur it ſhall ſuffice us to fubſlraGt the Icfler Tarsg. out of the 
greater, and to multiply the difference or remainder by 10, and 
to divide that Produtt by 376, 2nd the Quoticnt ſhall be the 
Meridional leagues contained tween the two Latitudes. 
| As Jet one Latitude be 50 deg. co m. the ther 32 deg- 35 
man. The half of 5o deg. oo m, is 25 deyr. 00 win- to which 
add 45 deg. oo m. the ſum is :0 deg. oo m, which are 43393. 
The half of 32 degr. 35 min, 1s 16 degr, x7 min. ard an 
half, to which add 45 deg- oo min, the ſum is 61 deg. 17 my £ 


where 


. 
-” 
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2 where we muſt look the equal parts. wiz, at the Tangent of 


G1 deg. 17 min, aud a half, which are 26147, which ſubſtract 
from 43 893, and the retvanGuer > 17746, which multiplyed by 
TO, 1S 177460, and that divided by 376, the Quotient 15 472 
Leagues neareſt, which are che Meridiona] Leagues contained 
between the two Latitudes ; and the like 15 to be done for all 
| Latitudes whatſocyer. 
Now althoug" this way doth a little differ from that way 
dore by Meridional parts : yet the diFcrence 15 of no validity to 
dreed any conſiderable errour in the Courſe, and ſo by conſe- 
huence not in the dittance ; and thcre;orc I defire a favourable 
| conſtruction of 1t. 
Trobl, II. The latundes, and diſſcrence of Longitude of two 
places grven ; to find the Ruwth and exſtance. 
O the intenr the application may be the more eyident, we 
we will give examplcs of two places expreſled in the Chart. 
As admit the Latitude of the L:zard to he 50 deg, oo m, the 
Jatitude of Summer [{lands,\ometimes called the Beriiudas 32 d, 
25 m: and the difference of Longitude to be 70d, oo m. the 
Summer-[ſlands being fo much to the Weſtward of the Lizard : 
I demand tke Courſe,and the diftance from the one to the other> 
As im this right anglcd Triangle A D B, Let Arepretent the 
Lizard, and AB tne Paralicl thcreot, D Suinmcr-Iflands, 
ard DB the Meridian thereof, 


Then is there given DB the 
D thedifirence of Latitude x7 
de2. 35 min, ard AB the 
diiterence of Longitude 70 


ſi ; degrees oo min, whereby the 
[ | Angles and ' Hypothenuſal 
A. B ſhuuld be found by the fourth 


h and tecond Caſcs of plain Triavgles. But becauſe 1n this kind 
| of Projetion, the degrees of Longitude and Latitude are not 
{{ cyual ; (except in places nzar the Equinoctial) the degrees of 
Latitude at every Parallel, exceeding the degrees of Longitude, 
in iuch proportion as the EquinoCtial exceeds that TROry ; 

eNcoretrure 


—_ Mw =, ww- 


ro. If, oo, 


By the plain Sea-Chart. 5 
therefore theſe differences of Longitude and Latitude muſt firſt 
be exprefſed by ſome one common meaſure. And forthat pur- 
poſe ſerves the Table of Tangents , which ſheweth how many 
equal Leagues are from the EquinoGtal to every 4. of Latitude : 
namely, of ſuch equal Leagues as a degree ct Longitude doth 
contain, 20, 

Wherefore multiplying 72 d. oo min. the difference of Lon. 
by 20. I have 140 for the Meridional Leagues contained in the 
difference of Longitude ; alſo (by the laſt Problem) I find the 
Meridional Leagues contained in the difference of Latitude to 
be 472, ſo that D Bis q72 Leag- and AB 14oo ſuch Leagues, 

Therefore by the 4 Caſe of plain Iriangies. 
As the differ, of Jatit- in Leag: D B 472 co, ar, 732686 
Ts im proportion to Radius, 
So is the diftzrence of Longit, in leagnes AB 1400 314612 
To the Tangent of the Rumb, cD71 6d. 2x min. 20,4721 0 

Which ſhewcth the Courſe! from the Snmmer-Iſlands to the 
Lizard to the Eaſt Northeaſt 3 d, 52 m, Eaſterly, or, from the 
Lizard to the -Summer-Iflands, W SW, 3 d. 62 m, Welter]y. 

Secondly, for the diſiance ia the Rumb. 

Reduce the difference of Latitude into Leagues (multiplying 
the deg, by 20) and to the Produdt adding 1 third of tie min, 
| Then by the ſecond Caſe of Plain Crianglcs. 

As fine compl. the Rumb s A 18 degr. 39 m. co. ar. 049514 
to the diftcrence of Latitude D B, 35 2 leagues. 254644 


to the diſtance AD 11ooleagues, 304168 
And this is the diſtance meaſured in the Rumb; there is 2 
Nnearcr cut between theſe two places, whereof we ſhall ſpeak 
hereafter in Great Circle ſailing, which is by Segments of ſevcral 
;Rumbs often changing the caurfe , tur here whenſoever we 
ſpeak of the diſtance of two places, we mcan their diſtance 
mea'ured in their Rumb. 
Prob. 3. The Latitude of two pleces, and their diſtance given © 
to find the Rumb, and difference of Longitude. 
Dmit I fail from the Lizard, being in the Latitude of 50 9d, 


upon ſome point to the Weſtward 1 100 leagues, and then 
R find 


* 


x 
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and my ſelf in the Latitude of 32 d. 15 m. I would know upon 
what Point I haye made my way good ; and how much I haye 
altered my Longitude > 
The difference of Latitude DB, 15 19 d. 35 #8. which re- 
duced into Leagyes, is 352 Leag. (As 1n the foregoing type.) 
As the diſtance ſailed AD 1100 Leag. co, ar. 695832 
Is in proportion to Radius 
So is the difference of Latitude DB 35 2 leagues 254654 


To fine complement the Rumb s A, 18 d. 3999: 9g,504gg 
That is V Veſt Southwelt 3 4. 51 1m. VVelterly. 
Secondly, for the difference of longitude, 

Find by the firſt Probl. what Meridional leag. are containcd 
in the difference of latit. which are here 472, then ſay, 
As Radius 
To the difference of latitude in leagues DB, 472 267;94 
So is the Tangent of the Rumb s D, 71 4. 21 m. 47218 


(To the difference of longit, in leagues, AB 1400 314612 
VVhich leagues reduced into Degrees, dividing them by 20, 
the Quotient 1s 70 d. the difference of longitude requred. 


Probl. 4. By the Rumb, and latitudes of two plates given, to find 

their diſtance, and difference of longitude, 
A Pmit I ſail from the Lizard, bcing 1n the latitude of 5o a, 

VVeſt Southweſt 3 d. 5 3 », weſterly, tl I ind my ſelf in 
the latit. of 32 d. 25 #y. I demand how far | hanc failed, and 
how much | have altered my longitude > 

The diſtance is found as 1n the latter part of the 2 Prob. thus, 
The diflerence of latit, converted intc leagues 15 352. Say then, 

As finc complem. the Rumb t A 18 4. 39 m. 03495 14 
To the difference of latitud: DB 352 leagues, 251654 
So 15 Radius, 
To thc diſtance AD, 1100 leagues, 304168 

Ard fo much 1s the diſtance ; the difterence of longuude may 
be found as in the latter part of th? 3 Problem, ſaying, 

As Radius, te the difference of latit, in meridional leagues, 
fo is the Tabg, of the Rumb, to the difference of longitude 1n 
leagues, nh X " Probl. 


By Mercator's Chart. 


Probl. 5. By the diff.rence of longitude, Runb, and one longh 
tude : to find the othe latitude, and the diſtance > 


Dmit I ſail from the Lizard,bcing 1n the Jatit, of 5o a. we 
ſouthiv, 2 d. weſterly, till I have altred my long. 75 d, ho 
much have I laid the Pole, and how far am I trom the Lizard # 
Reduce the diftcrence of longjit, into l:agues by 20, and fo 

it makes 1400 ; then ſay, 
As the tang, of the Rumb tD7 1d. 21 m.co. ar, 9.52829 
tothe difference of longit. 10 leagues, A B, 1400, 314162 
So 15 Radius 
To the diflerence of Latitude 1n leagues DB, 472 26744L 
Which 472 leagucs multiplyed by 376, and the Produtt 
177472, and that diy:de by 10, and the quoticnt is 17747, 
which 1 ſubſtra& from the equal parts of the Jatit, of 50d. co 
mM. which we found by the Problem, to be at the tang, of 70 d. 
00 », viz, 43893, and the remainder is 26146, which | ſeek 
in the tangents, and find it 1n the tangent of 61 d. 17 m, and 
a half, from which! ſubſtraRt 45 d. oo m. and the remainder 
IS 16 4.17 ». and an half, which being doubled, is 32 4. 35 
m. the latitude of the place to which 1 am come, 


Cecondly, for the diftance. 

Havivg already the Rumb, and diiference of latitude, 1 may 
be found as in the ſecond and fourth Probiems ; ſaying, 

As ſine compl. the Rumb, s A 18 d. 39 1. co. ar. 0,495 14 
to the diflerence of latitude, DB 352 leagues, 254654 
Sois Radius, Es: 

to the diftance, AD 1100 leagues, 394163 
Probl. 6. Ly the Rumb, the di{tance, aud one latitude g7ven 

to fiad the other latitude, and the difference of longitude? 

Dmit } ſail weſt ſouthweſt 3 d. 51 1m. welterly, 1100 leag: 

and then find my {elf in the latitude of 32 d. 25 m: 1 de- 
mand the latitude of the place from which 1 came, and the 
difference of longitude between that and this > 

| 10 Firſts 


Problems of Sailing, &c. 


Firſt, fer the difference of Eatitude, 


As Radius, 

To the diſtance run AD 1100 Leagues. 304168 
Sv fine complem. the Rumb s A, 18 deg. 39 min. 950486 
To the difference of Latitude, DB 35z Leagues, 254654 

VVhich 35 z Leagues converted into deg. 1s 17 d. 35 min. 
the difference of Latitude required ; which added to 2 d. 2 5 
8 ». makes 50 d. 001. the Latitude of the firſt place, 

The difference ot Longitude is found, as before in the third 
Problem ; ſaying, 

As Radius to the difference in Latitude in Meridional Leag, 
ſo is the tangent of the Rumb, to the difference of Longitude 
W 1n Leagues. 

And thus the difference of Longitude wiil be found, as in 
1 this Example to be 70 d. oo m. 

If at any time you deſire to convert this difference of T.on- 
gitude found in any Parallel into Leagues, you may d> it after 
j this Example, 


| if 7. Admit theie be two places both in the Parallel of 50 degr. 
T1 which differ in Longitade 50 degr. 00 min. 1 demand the 
[f diſtance of theſe two places? 


k Firit, it is to be underſtood that the Leagues of Longitude 
I 1u any Parallel, arc not in proportion to the diſtance in Leag, 
Was the EquinoCtial 1s to that Parallel, or as the ſemidiameter 
it of the one, is to the ſemidiameter of the other, 


+ That 1s, 


As Radius is in proportion, 
To fine comp], the Latit. S,C. 5od. on 980807 
| So is difference of Longit. I490 Leag, 314612 
To the diſtance in that Parallel, 990 Icay, 295419 
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[Propoſitions in ASTRONOMY and 
NAVIGATION, performed by the Tables 


of Artificia! Sines, Tanzents, and Lozarithms, 


# Prop. 1. The Suns place being known, to find his Declination. 

$ Radius 10, the fine of greateſt declination, 23 9. 30 
@Q ſo is the fine of the Suiis diſtance from the next Equi- 
| noRtial point, to the fine of his preſent declination. 
 Sothe Sun being in 20 4. 36 1. of Tauys, his declination 
11] be found to be 17 d, 58 m. almoll, 


op, 2. The Suns declination being gaven, to find his place in 

- the Zodiack, 

A S the ſine of the greateſt declination is to Radius, ſv is the 
ſent declination to the preſent place, 

© the Sun having 17 d. 58 m. of North declination, his 

place will be found to be in 2o d. 36 m. of Taurms, or 9 d. 24 


rop: 3. The latitude of the, place, and declination of the Sun 
' given, to find his Amplitude. | 
P, $ the Co-ſine of the Latitude to Radius , ſo is the fine of 
the declination, to the fine of tne Amplitude, 
So the Sun having 11 ©, 48 m. oft North declination, his 
mplitude will be found to be 19 4. 15 2m. North alſo : For 
his is general.that if the Sun be in Northern Signs,as in Aries, 
#1rys, Gemmi, Cancer, Leo, Virge, he hath North declination, 
knd North Amplitude. And if in ſouthern Signs, asin Libra, 
Mc orpi0, Sagitar, Capric, Piſces, or Aquarius, South declination, 
Fknd ſouth awplitude. 
Frop. 4. The Sans declination aud Amplitude given, to find 
F the betght of the Pole, 
\ S the fine of the Amplitude, to the fine of the deelination ; 
IF * fo Radius to the Co-fine of the Latitude. 
# So the declination being x1 d. 41 m. and the Amplitude 19 
We. 7. 1m. the height of the EquinoCtial will be found to be 38 d. 
| 9. mm. whoſe complement 5 i d. 4 3 »:. is the height of the Pole, 


Prop. 5. 


Propoſitions 1# Aſtronomy, . &C; 24 
Prop. 5- The latitude of the place, and declination of the Su 
eiven, to find bis regbt Aſcention, 


S Radius to the tangent of the ſuns diſtance from the next 

EquinoRtial point, ſo 1s the Co-ſine of the greateſt de- 
clination to the Tangent of the Right Aſcention, 

So the ſun being in 20 d, of Taurys, (that is 5o d. from the 
next EquinoRial point Aries) his right Aſcention will be found 
to be 47 d. 32 mM. 


Prop: 6: The latitude of the place, and decl;aation of the Sun 
geven, to find the Aſcentional difference, which us the time of 
the Suns ifing or ſetting. 


S the Co-tangent of the Latit. to the Tang, of the decli- 

nation; ſo 1s Radius to the fine of the aſcentional difference. 
So the Latitude being 5 x 4d. 30 m. North, and the declination 
20 d. the difference of Aſcention will be found to be 27 4. 14 
m. which reduced into time (by allowing 15 d. for one hour, 
and 4 #. of time for 1 d.) doth give x hour, and almoſt 49 
for the difference between the ſuns riſing or ſetting, before or 
after the hour of fix, according to the time of the year, that 
1s, when the ſun is in Northern figns, the ſun rifes before, aud 
ſers after fix, and in ſouthern figns he riſes after, and ſets be* 
fore fix, 


Prop. 7. The Amplitude, and difference of Aſcention of the 
Sun, or ſtar gzven, to find his declination. 


A® the ſine of the Aſcentional difference is to the Co fine of 
the Amplitude, fo is the Radius to the Co-fine of the de- 
clination, 

So the Aſcentional difference being 27 d. 34 1, ſhews the 
ſun riſes at 4 a clock and 10 min. which converted into degr. 
makes 62 d, 30 #1. and the Amplitude 3 3 d. 3% m. 

The declination will be found to be 20 4. 10 11. 

: 4-1 | Prop. $4 


$2 ©. Propoſitions in Aftrondmy' 
Prop. 8. The Latitude and Declination given, to find the Me- 
11dian Altitude. 
j* the Sun hath North Deelination, and the complement of 
the Latit. tothe dechnation, the ſum is the Mcrid. Altitude : 
But if the Sun hath South declination, ſubſtra the dechnation 
from the corpiemert of the Latit. the reſidue 1s the Mert- 
dional Altitude. 

So the Latit, being 5 1 d. 46 m. the complement thereof is 
3384.20, and let the declination be 23 4d. 30 ms. North : 
Add 334. 20m. to 23 d. zom the ſumis 616. 50 m. the 
Merid. aJtitude, But if the declination had been 23 4. 3o mn. 
South, ſubſtrat 23 d:g. 30 mim. from 8 d. 20 m. the remaiu 
would be 14 4. 56 1. for the Merid. Altitude. 

Prop. 9. The Lit tudes and Declhnation hnown, to find the 
beight of the Sun at any hour, 
A® the Cq-ſine of the howr from the Meridian is to Radius, 
ſo tz tang, of the Latit. to the tang, of a fourth Ark. 

50 11 the Latit. of 51d, 3o m, and one hour from the Mert- 
dian, (which is either xx or 1 a clock) this fourth Ark will 
be found to be 52 d, 28 1m, 

Then conſider the declination of the Suns and the hour pro- 
poſed, 1f the Tatit. and Declination be alike, both North as 
with vs, and the hour propoſed be between noon aud fix, take 
the dec)tnation out of the fourth Ark ; the remainder ſhall be 
2 efch Ark : Put if the hour fall between fix and midnight, 
or the Latif, and declination be unlike (one North, the other 
South) add the decjtration to the fourth Ark, and the fum 
ſhall be a fifth Ark, if the Sun exceed 9o d. take it from 170 
d. the temam is the fifth Ark, the fifth Ark being found. 

Say, 

As the fine cf the fourth Ark to the fine of the Latit. fo 
the Co. finz of the Efth 5rk, to the line of the Altitude, 

So the Lani. being.5t d. 3o m. North, the Declination 23 
d. zo im. Nerth ; 1t it bercquired to find the Suns Altitude 
at 7 in the Mormng, you ſhall hind it to be 27d, 19 m, 


Prop. 19. 
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and Navigation. 22 
' Me- | 
Prop; 10. The Latitude of the place, the declination of the Sun, 
Int of and the altitnde of the Sun given, to find bus Azimuth, 
uge : C Ovhider whether the Suns Declination be North or South, 
-_—_ ſo have you his diſtance from the Pole. Add the Sung 
lerl= Aiſtance from the Pole, the complement of your Latitude, 
and the complement of your Altitude all three into one ſum, 
pf iS and from half that ſum ſubſtra the diſtance of the Sun from 
th: the Pole, and note the difference : 
the Then fav, 
0 Me 1. As Radius to the Co-ſine of the Altitude, ſo the Co-hne 
IM of the Latitude to a fourth fine. 

2. As this fourth ſine is to the fine of the half ſum; ſo 1s 
the the fine of the difference to a ſeventh inc z unto which ſeventh 
fine, 1f you add the fine of go deg. half that ſum will be the 
US, fine of an Ark, whoſe complement being doubled, is the Azt- 
. muth trom the North part of the Meridian. | 
Fl So if the Latitude be 51 d. 30 m, North, the Declination 
ul 20 d. South, and the Altitude 12 degr. the Azimuth from the 

North part of the Meridian will be found to be 144 deer. -6 


3 

45 Prop. 11. The Latitude grven, to find how many minutes, or 
ec miles of the Equinofiel, make a d. of long.in any Parallel, 

C S tlie fine of go d. 1s to the fine of 60 d. ſo the Co-fine of 
'y the Lat. to the miles anſiverable to a d, in the Lat. deſired. 
r So in the Latit, of 51 d, 40 m, 37 miles will anſwer to one 
1 degr. in the Longitude, 


Prop. 12. The Courſe and diftance given , to find the d:frrence 
of latitude. 

$ the fine of 99 deg. to the Logarithm of the miles run, ſo 

the fine of the Courſes diſtance from Eaſt or Weſt, to the 
difcrence of Latitude. 

So if the Courſe be VV S VV (whichis 22 d, 3o m. from 
the VVeit) the miles 22 5, the difference of Latitude will be 
frund to be 1 deg. 26 min, 

Prop, 13s 


Propoſitions in eAſftroumy. 
Prop. 13+ The Courſe and diſtante given, to find the difference 
of longitude. 
A® the {ine of god. is to the miles run, ſo is the fine of your 

Courſe frem South to North, to the miles you are departed 
from your firſt Meridian, 

So if the Courſe be N W by N (which is 33 d, 45 m. from 
the North) the miles run 180, the number of miles which you 
are departed [from the Merid, will be found to be x00, which 
if you divide by the gumber of miles anſwerable to a d. of lon- 
gitude 1n the latitude, you then find yonr ſelf to be ; the quo- 
tient gives you the deg. and min. of difference of longitude, 


Prop. 14. The diſtance and departure from the Meridian given; 
to find the Courſe. 
Sthe miles run, to the ſine of go, ſo the departure from the 
=. Meridian, to the fine of your Courſe from N. to South. 
So if the departure from the Merid. be 45 miles, in running 
150 mil. the courſe ſteered is 30d. which is s wb s ſoutherly. 


Prop. 15. The latitude of the place, the declination and alti- 
tude of the Sun given, to find the hour of the day. 
A Dde the ſuns diſtance from the Pole, the complement of the 
- Latitude, and the complement of the Altitude into x ſum, 
and from half the fum ſubſtract the complement of the Alt. 
tude, noting the difference ; 
then ſay, 

1. As Radins, to the fine of the ſuns diſtance from the Pole, 
ſo the Co-ſine of the latitude, to a fourth ſinc, — then, 

2. As this fourth ſine, to the fine of the half-ſum, fothe 
fine of the difference, to a ſeventh fine; unto which ſeventh 
fine, if you adde the fine of 90 deg. half that fum will be the 
ſine of an ark, whoſe complement doubled and converted 
into time, 1s the hour required. 

50 if the Latitude be 51 4, 3049. the declination 20 degr, 
Northward, and the Altitude 12 degr. the time will be found 
to be 6 hours 2.4 min. aimoſt, 
he 


ce 
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The uſe of the following Tables \in Oueſtions that | 
concern Geography. 


'"F7 Hough there be divers ways to find the diſtance of places, 

| viz, by the Globe, by Maps, Geometry, c. Yet the moſt | 
exa&t of all other 1s by Trigonomctry, which way we will y 
here lay down in three Propoſitions, 

Prop. 1. Two places differing oaly in Lat. to find theiv diſtance; 

In this Propoſition there are two varieties, viz. 

x. If the two places propounded lie under one and the ſame 
Merid* and both of them on one fide of the Equin, you muſt 
ſubſtra& the lefler Lat. from the greater, and the remainder 
converted into miles (by allowing 60 mules to a degree) will 
be the diſtance required. 

E vample, Fincentia and Augulla lic under one and the ſame 
Meridian. and both on the North fide of the EquinoCtial; Vin- 
centia havivg 44 4. 5 5 m. Latit, and Auguſta 47 d. 42 m. Lat. 
the diflerence of Lat. 1s 2 d, 47 w. which converted into miles, 
by multiplying it by 60. and adding thereto the odde min. 
maketh 16+ miles, and that ts their diſtance, 

2. If one place he on the North, and the other on the 
ſouth ſide of the Equin. (yet both under the ſame Meridian) 
you muſt then adde both the Latitudes togerhcr, and the ſum 
converted into miles, will give their diſtance, 

Prop. 2. Two places differing only in Longitude, being givens 
to find their diſtance. 

In this Propoſition alfo there are two vatictis, 

1. If the two places propounded lie under the Equin: then 
the diftcrence of their Long. reduced into miles (allowing 60, 
mules to a degree) giveth the diſtance of the places required. 

Example. Its required to know the diſtance of the 1land 
Samatra fron the Iſland St. Thomaz boti lying under the Equ. 
the Iſland Samatre hath Long. 137 d. 10 @. and the Iſland 
of St, Thoma hath Long. 33d. 10 1. therefore the diflerence 
of their Lovg- is 104 &. which multiplyced by 60 maketh 26 40 
miles, which js the diſtance of the ſaid places, 
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2. But if the two places propounded differ only in Long; and 
le not under the Equin. but under ſome other intermediate 
Parallel, between the? Equin, and one of the Poles, then to 
find their diſtance, the proportion will be, 

As the Radius, or go deg, 1s to the Co-fine of the common 
Latitude ; 

So is the fine of half the difference of Longitude, to the 
fine of half their diſtance. 

Example: The Cities of Compoſtella and Conſtantinople have 
both one Latitude, tix, 4 3 d. e m. but difter in Longitude 4 3 
d. x5 m. The complem, of their Latitude is 47 d. and the 
half Longitude is z 1 d. 37 mn. 36 ſeconds ; theretore the ope- 
ration 1s thus to be framed. | 

The Radius or fine of go dcgr. Io 

the Co-fine of the common Latitude 47d, 9.8641 
The fine of the half difference of L5n.24 4, 37m;30 f. 9,564 


the fine of half their diſtance, 9343053 
whoſe arch 15 d. 38 m. being doubled, giveth 31 d. 16 min. 
which conyerted into miles ( as before is taught) giveth 1876, 
which is the diſtance between the two places required, 


Prep. 3. Two places beinx given, which differ both in Longit, 
and Latitude, to find their diſtauce. 


In this Prcpoſition is containcd three varieties. 
1. If one place be under the Equino@tial Circle, and the 
other towards cither Pole, then the proportion 1s, 
As the Radius or ſine of go degrees 
Is to the Co-fine of the difference of Longitude : 
So 1s the Co-fine of the Latitude given, 
To the Co.fine of their diſtance required. 


Example. 

If it were required to find the diſtance of the Iſland of St. 
Thoma (which lyeth dirc@ly under the Equinoctial, and hath 
Longitude 38 4.) and the City of Loudon (which hath 51 d. 
30 m. Latitude, and 20 d, Longitude) their diſtance wall be 


found to be z 522 wiles, % IT 
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2. If both the places propounded be without the Equi- 
no&tial, and on the Northern or Southern fide thereof, then 
the proportion muſt be wrought at two operations z and be- 
cauſe there is ſome difhculty therein, ve have added the fol- 
lowing Figure, which will make it perſpicuous to the meaneit 
capacity. 


L:t D repreſent 
JT 0:d402:, whoſe Latitude 
's FD 51 deg. 3o m. 
«rd Longitude 20 degr, 
ro min. Ard let O 
repreſent FJeruſalem , 
whojte Lat. MO 1s 31 
d. 40 m. ard Lon. 66 
deg.v hich beirg known, 
you have given (1) the 
fade i D the complem: 
of the Tatitude of 
London, 38 d, 34 min, 
(z) the ſide BO, the complem. of the Latit. of Feruſalem, 
58d. 20 m. (3) the Angle DBO (whoſe meatureis FM) 
the difference of Latitude 46d. no m. and it is required to 
find the fide D B. Therefore the proportion 1s, 


1, As the Radius BM go deer. 10,0C000092 
to the Co-fine of DBO 44 degrees. 98417712 
ſo is the tangent of D B 35S deg. 30 win. 9,9006052 


to the tangent of BP 28 deg. 55 min. 9,7423764 
Which being ſubſtrafted from BO 58 degr. 20 nun. there 
remaineth OP 29degr, 25 min. tken ſay, 

2. As the Co-ſfine of BP 61 deg, 5 min. 9.942 1698 
to the Co-fine of P O 6o deg, 35 man, 9,900 53s 

fo is the Co-fineof DB 51 deg. 30 nun, __ 93935443 


1 9:39973 
To 
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To the Co-fine of DO F514. 5 m. 9,8914290 
whoſe complement is 3$ d. 5 m. which converted into miles 
—_— 15 taught, /acit 2331 mules, and ſuch 1s the diſtance 

ed, 

3+ If the two places propounded difter both in Longitude 
and Latitude, and be both of them without the Equino&tal, 
and one of them towards the North, and the other towards 
the ſouth Pole , then the proportion 1s, 

Tt. As the Radius 1s to the Co. fine of the difference of 

Longitude. 


So is the Co-tangent of one of the Latitudes, tothe Tangent 


of another Ark. 

Which being ſubſtrafted out of the other Latitude, and gy 

deg. added thereto, ſay 

2. As the Co-fine of the Ark found, is to the Co-fine of 

the Ar': remaining, 

So is the Co-fine of the Latitude firſt taken, to the Co-fine 

of the diſtance. 

Theſe are all the yarietizs that can poſſibly happen in any 
Propofition concerning the diſtance of places, and 1s the 
exacteſt way that can he invented, proy:ded the Longitude 
and Latitnde be truly given. 
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A Table ſhewing, the Longi- 
tude and Latitude of all the 
principal Cities and places in 
Europe, according to the Obſer- 


vations of Tycho, Longomontanus, Kepler, 


and others. 


A————_ 


The Names of the Latitude. | Longitude 
Places. +. A 1 2 
Alexandria zz Eoypt 30 59 60 30 
Amſterdam C2" | 28 00 
Antioch 37 20 | 70 | nl 
Antwerp :# Brabant | 62-0 23 ooY 
Aquiſgrane Fr. 'o6 |} 28 Fu 
Athens E 37-8 52 30Þ 
Auguſta Vindel 43 23 | 35 458i 
Babylon 35 oo 1 73 oof 
Barwick «5 5o | 19 gol 
Bridges zz Flanders 5: 30 | 34 26 i 
Brumſwick $3 16. + 34 an 
Brandenburg * cz 36.1 37 
Calecute in India ir: 20- | 11 a 
Catlilz 54 50 | 19 4o| 
Canterbury 51 15 | 20 gh 
Cambridgz | $2-. 17 4-20 2 
Calice fo. 230.4 36 20 
Conſtantinople 43 of | 55 3o 
Dover Fr 20 | 27 158 
Dublin 


*. 
ed. x 
* 4 


—————_—. 


35 $506 | $0. $0 
49 26 | 35 45 
51. Fo ! 19": 00 
Fo 06 | 38-25" 
48 40 | 20. 36 
45:.-:06- |-36--34 

Peterburg 


Nineve 

| Norimberg 
| Oxford 
Prague 
Paris 


Padua 


The Names f the —_ Longitude 

Y Places: M, 
Dublin 54 40 | 12 40 
Damaſcus | 33 00 | 69 Oo 
Edinbourgh : Scotland 56- 26 | 20 20 
Epheſus 37 40 | 57 4o 
Frankford #pow Mc2n2 co ©0321 33 7:26 
Frankford wpo» Oa 3:  20-1-38-: 45 
Florence 43 $05.34 -2x | 
Geneva | 45 25 3} 29 FO 
Hamburg | FZ <2 | 34 IF 
Hieruſalem 33. 10.3 98} af 
Lincoln F3 - 00-4 36: 30 
LONDON | Fr. 33 [20-66 

| Leiceſter $2 43. 719 7a 
Lisbon 39 | 3Þ 1 09:7 x6 

' Middleburg i» Z:aland | cx 30 | 26 40 
Mount Sina 3o Oo ! 64 oo 
Marpurge 30 43: | 3®:-7 35 
Munſter iv Weſtphal Fr. --34 +32; 7-236 

{| Naples z- Italy 49 42 1 38 35 
$ Newark 2» England | 53 ©O2 | 20 O7 
Natbone i» France | 41 5o | 25 of 
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The Names of the Latitude Longit. 
Places. D. M.|D. M. 
Peterburg. 52 30[20 30 
Rome. 42 00[36 30 
Quinzay, 37 40|192 00 
Rotterdam. £45107 35 
Red-ſea. 29 F0[63 3o 
dardes in Lydia. 38 34[59 45 
Salisburg. | 47 42137 50 
Stamtord. 52 36|20 10 
Spier. 49 24133 09] 
Tubing Wittenberg. 43 34133 45 
Venice. As TEIS-. 15 
Vienna. 43 20[40 ©0 
Uraniburg. 55 $4136 45 
Wittenburg. gx 53137 16 
Worms, Fo 25[31 30 
York. 5} FE 5o|[20 10 
ow 
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The uſe of the Tables of the Sun and Stars 
Right Aſcenſion, 
T the end of this Book, you have two Tables, 
the one ſhewing the Right Aſcenſion of the 
Sun evcry = | inthe Year; the other ſheweth the 
Right \ſcenſ1on and Declination of certain of the 
moſt eminent fixed Stars. I will in this place ſhew 
how by the joint uſe of theſe two Tables, any Star 
mentioned in the Table of Stars will come to the 
Meridian, and the Rule will hold general for any 
Star , whoſe Right Aſcen{ton and Declination 1s 
known. The manner of working is as followeth. 
| Ih: RULE, 

\ Subſtract the rivht Aſcenlion of the Sun from the 
right Aſcenlion ot the Star, (whoſe time of come- 
1120 the Meridian is required } the Remainer 1s the 
time or the {aid Stars coming to the Meridian, Af- 
terfoon;- but if the right Alcen{ton of the Star be 
le{sthzn the rizhr Aſcen(ion of the Sun, add twenty 
fonr hours thereunto, and ſubſtract the right Aſcen- 
{jon of the Sun thereirom, th: Remainer 1s the 
time of the Stars coming tv the Meridian, 

Example. Upon the 1 1th of December, it 1s re- 
quired to know then the Bulls eye comes to the Me- 
ridian? By your Table of the Suns right Aſcenſion, 
you find that the Suns right Aſcenlion on the 1 11h 
of D:cem, is 17 6.59 #. and by your Table of 
Stars you find your right Aſcenſion of the Bulls eye 
to be 4 h. 16 w. Now, (according to your Rule) 
becauſe the right Aſcenſion of the Sun 1s more than 
the 


To find ths Hour of the Night, 
the right Aſcenſion of the Stars, and Subſtraion 
cannot be made, you muſt add 2.4 h. to the Stars 
Declination, ſo will the ſum be 25 h. 10 mz. from 
. which take 17 h. 59 2s. the right Aſcenſion of the 
Sun, the Remainer will be 10 þ. 11 .. at which 
time the Bulls eye will come to the Mer.on the 1 11h 
of Decem. after the Sun, that is, at 11 ms. paſt 10 
at night the Balls eye will be due South ; the like of 
any other Star whoſe right Aſcenſion is known, 


vee the following work. ho. m1. 
Right Aſcention of the Sun on the 11th. of Decem, 17 59 
Right Aſcenſjon of the Bulls eye, 4 Io 
Twenty four Hours added. 2g. © 
The Sum, - 25 10 
The Suns right Aſcenſion Subſtracted. 17 59 
Remains, 10 11 


The true time that the Bulls eye Will come to the Neriian 
This Rule here delivered is of exccllent uſe for 
Seamen, thereby to find their Latitude ; for it 15 to 
be noted, that the Rules which you obſerve for find- 
ing of your Latitude by the Sun, the ſame may be 
performed by the Stars, they being __ the Meri- 
dian, as is. already noted in the laſt Page of my 
Dottrize of Triangles, to which I reter you. 
The Altitude of any Known Star being giver, 
to find thereby the Hour of the Night. 

Y the tormer Rule find the time of the known 
Bur coming tothe Meridian on the day pro- 
poſed. Then ſeek the Horary diſtance of that Star 
from the Meridian, which may be found by the 
ſame Rule, as you find the hour of the day by the 
oun, as 1s Prep 15, C2 Theſe 
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Theſe things being found, if the Star be on the |} 
Eaſt (ide, not yet come to the Merid. the difference { | 
of thoſe numbers ot hours is the hovr ot the night ; ' 
but if the Star be Weſtward paſt the Merid. the 
ſum of the number of hours is the h. of the night. 

Of finding the Variation of the Compals. 

By the third Prop. before-going, you are taught 
to find the Suns amplitude , that 1s, how far diſtant 
the Sun riſcth or ſetteth from the true Eaſt or Weſt 

oints of the Horizon. 

Thus if the Latitude given were 5 1 deg. 32 min. 
and the Suns Declination 15 deg. 10 min. North, 
the Amplitude will be tound to be 24 deg. 5 2 m. 
North , becauſe the Suns Declination was North, 

Of the Amplitude thus found, there is often uſe 
made at Sea, tor finding the Variation of the Com- 
paſs; which 1s done atter this manner. | 

Suppoling the Circumference or outermoſt edge | 
of the Card or Flie of the Compyſs to be divide. 
into 360 deg. and the Points of theNeedles to be 
placed diretly under the + /ower de Luce, or North 
and South Points , you are to obſerve at Sun-rilin 
or Setting, how may 4g. the Sun is trom the Fall 
or Welt points of the C opaſs, which number of | 
deg. if they agree with the Amplitude found by | 
this Polition, as 1s before ſhewed, and be on the | 
ſarye fide, than hath the Compaſls no Variation 
but if they differ, look how many degr. that diffe- 
rence 1s, ſo much 15 the Variacion, 

.1s for Examp/e, Adrait I find the Amp'itude | 

C3 | 70 
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be24 deg. 52 min. Northerly , then I know that 
the Gin thould Set almoſt 2 5 deg. from the Welt to 
the Northwards; but obſerving ar Sun-ſetting with 
my Compaſs, admiit 1 find ir to Ser bur 1 g deg. from 
the Weſt Point of my ( opaſs to the Northwards, 
then hereby I gather that the Variation of my 
Compaſs is almolt 6 degr. And thus you may hind 
how much the Variation of the Compaſs is. Now 
lo find which way the Compals YVarzeth. 

If the d:g. of the Compaſs which direftly reſpects 
the Sun at h's riling or ſetting, (namely, the deg. of 
Amplitude tound as betore ) be more towards the 
right hand, than the Sun riling or ſetting, the Va- 
riation is Eaſter! Y ; but if it be more towards the 
left hand, the Variation is Weſterly : becauſe when 
a mans Face is towards the North, the Eaſt is on 
his right hand, and the Welt on h:s left 

As inthis Example, [ find by the Amplitude that 
the Sun (ould be ſet aimoſt 2 5 deg. from the Weſt 
Point of my ( ompaſs Northerly , but ſerting the 
Sun, 1 ſee that the 2 5 deg. of my Compaſs 15 more 
rowards the right hand than the place of Sun er; 
theretore I conclude, that the Variation is Eaſterly. 

Arid thus is the Variation of the Compaſs found 
to be almoſt 6 degr. Eaſterly , ſo that the North 
Point of the Compaſs ſhews not the true North, but 
Points almoſt 6 deg. ro the Eaſtward of the North, 
and conſequently all the other Points of the Com- 
paſs dire more rowards the right hand, than they 
ſhould do by almoit 6 degree:. And the like in ail 

Points 


| 
| 
i 
| i} 


| 


| 
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MN. been made at Sun-riſing. 
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Points 1s to be underſtood, if the obſervation had 


> Note. Itis fitteſt to make theſe Obſeryations 
when the Sun ſeems to be a little above the Hori- 
zon, namely, when the lower edge of the Sun ſeems 
almoſt ro touch the Horizon, though by reaſon of 
his refra&tion and parallax he ſeem ta be above it. 

By the Altitudes of any two kh xowa fixed Stars taken, 
when they are both in the | ane «1 wmuth, ty fixd 
the height of the Pole. 

Irſt ſay, 

As the Sine of the difterence of the Stars Alti- 
tudes, 1s tothe Sine of the difterence of their Right 
Aſcenſion, ſo 15 the Sine of the nearer Stars diſtance 
from the apparent Polz, to the Sine of an Angle to 
be kept. | 

Again, Compare the turtheſt Stars diſtance from 
the Pole, with the diſtance from the Zearth,and ſay, 

As the Radizs, is to the Sine of the complement 
of the Angle kept, ſo is the Tangent of the leſſer ot 
the compared arches to the Tangent of the firlt bale, 

Subdu& the firſt Baſe out of the greater of the 
two compared Arches ; and the Remains thall be 
the ſecond Baſe. 


Then laſtly ſay, 
As the Sine of the complement of the firſt Baſe, 


Is to the Sine of the complem. of the ſecond baſe 
So is the Sine of the complement of the leſler of 
the two compared arches. 


To the Sine of the height of thePoie or Lon 
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The Deſcription and Uſe of 
an Univerſal Almanack- 


day of the Month for ever 
may b: eaſily fartnd, as by Example following will 
appar, . 


Day of March will fall 

wh Ao Tears. Efare Jou Can well make : 

1661 | Friday aſe of this Almanack , * 

1662 | Saturdty | you muſt know on what Day 

—_ — of the Week, the firſt Day of 

; So edrelday March fallezth upon 1n any 

1666 | Thurſday |Year, which the Table ad- 

1657 | Friday Joining plainly fheweth for 

1,660 —_ [20 years, Viz. to the year 

a * 4 Tueſday [ 680, which T able may be 

1671 | Wedneſday | continued ſo far as you pleaſe, 

16/2 | Friday by leaving out one Day be= 

1673 AY tween every fourth year, as | 

ws rus A | 10s ſee done in the years of 

1676 Wedneſday thi Table. | 

1679 | Thurſday The day of the Week on | 

! 6 78 wy _ the firſt day of March | 

167 aturda ng h | 

af : | rang ceamy upen being knows, the | 
| 
' 


A Figure of the Univerſal Almanack. 


' 
i 
| Mar. | Auzguit | May October {pri |\Seprem| Zune | | 
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The Uſes of the Univerſal Almanack, 


The Uſes of this Almanack are only two, 

The firſt is, Any day of the Week in any Month or Teay being 
given, to know what Day of the Month it ts. 

The ſecond uſe 1s, Any Tear, and Day of any Month of that 
Tear being given, to know what Day of the Week it t5, 
E:cample of the firſ#, Let it be required to know what 

Day of the Month the firſt Mouday in Arg. this year 1664 

will be. 

By the firſt Table you ſhall tind the firſt of March was 
Tueſday. Now look in the Almanack (in the head thereof ) 
for the Month of Azgu/, under which you ſhall find thelz 
numbers 2, 9, 16, 33, 30, which denotes, that the 2d. the 
9th. the 16th. the 2.3 and the zoth, Days of Augu/# were 
Tueſdays, becauſe the firit of March was a Tueſday, then 
the ninth Day of Auga/f being Tueſday, the 8th. day nut 
be Monday, and fo for any other Month. As in the Months 
of April or July, the 5,12, 19, and 26 Days of either of 
thoſe Months are Tucſdays, 

Example of the ſecond, What Day of the Week will the 
2oth. Day of Ottober be in the Year 1673 > The firſt of 
March 19that Year will be Saturday ; therefore the 4, 11 , 
+8, and z5th. Days of 0Gober are Saturdays. Then the 
1 8th. being Saturday, the 2 oth. will be monday. 

Thus for every Year, what Day of the Week the firſt of 
March is of, the days under any month of that year are of 
the ſame day of the Week, whether Sunday, Monday, or 
Tucſday, &'c. and lo for eyer. 
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How to examine tht Truth of the foregoing 
Canon of Sines and Tangents, 


O the Sine of any Degree and Minute add its 

Complement Arithmetical , and the Sum of 
them ſhall be 999999, or rather 1000000. Allo, 
If tothe _—_ of any Degree and Minute you 
add irs Complement, the Sum ſhall be 1999999, 
or rather 2000090 , but a Unites difference in the 
laſt place is not at all material. Thus if you doubt 
of the Truth of any number in the Canor, you 
may by this Rule eaſily diſcover it . or if any 
Figure do not _ this Rule will tel] you what 
Figure it ſhould be. 
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— _ 


Suns Declination, 1666, 1670, 1674, 1678. hs. 


&\ July. 
* |North. 
1j> o9 
3122 OJ] 
313] 52 
4/1 4? 
g5s 24 
6/21 24 
{nba 14 
8/2] ©4 
gfto 53 
10120 4” 
_ 30 
14120 18 
19-2 6 
14/19 $3 
15119 42 
16119 27 
I7 19 14 
18 1, © 
19118 45 
201931 
[| 18 16 
23 18 || 
hd 46 
24117 5% 
2-17 14; 
26|16 8 
29.16 Al 
2816 24 
2916- 7 
30.15 cO 
1l1s Z2 


Augn.' Sept. Uttob. | Nov. | 
| North North | South | South | South 
15 13] 4 27] 7 11j17 38|23z ÞY 
14 6] 4 31 7 3417 T4jaz 13 
14 38] 3 qi[7 $7115 10j23 17 
14 19] 3 17] $ 191158 26j2z3 20 
14 1|2 55] $ 43115 4z2|23 23 
tz" 43] 2: 33] 9. $148 S723 26 
113 23] $8]9 26|19 1125 26 
i3 3|x 451 9 43|19 25|2;3 30 
i2 43] 2 22119 lOl19 39[23 38 
Iz 23| © 58'0 33 [19 523 i23 232 
1%. 231 @ 35110 $3, 20 71]23N ;2 
it 43]o 1tIt 15]20 20123 32 
rx .-- 32 05 n3ftl 36120 32133 31 
[ir 3jo 36.1T 57120 44133 30 
[= 4%] I O|12 1120 F [23 29 
10 21] x £1 hem SFCLS - © 03 'nP 
0 of 7-467 19127 - 19133 33 
9 39] >: 101*Þ- Sf 2x 30|23 20 
F:.--SHLM 3413 3912, 40123 16 
Gs 56|2 57:13 _$y9jz" co123* 12 
8 34] 3 21/4 19j21 59[23 8 
3 12| 3 34,14 38[22 ' $423 3 
7 4 4 84 58 22 161/22 57 
7 25'4' 31 15 17/22 24122 g6 
7 6\ 4 -$4|s 35 22 32/13 45 
6 43] 5'.17 15 $4|22 39]22' 38 
6 21| 5 4016 13|22 46\22 31 
c 58 6 4 16 29 22 5a l22 "i 
5 3516 27 16 q7lzz 58), i5 | 
| g 13/6 48 17 4|23 3!22 ; 
4 FO wE -L 21 3 


Suns Declination i867, 1671, 1675, 1679, 


E 


Fan, "(Febrs. Mar. April 
2 | South ch | Sourh South North 


| HT 4813 54 54 93 3 3308 2c 
| 2ſ21 38/13 3493 908 
{ 3j3T 2813 1302 4509 
; 4j3T 18jt2 23v2 2109 
| $j20_ 2113 _ 53 01 5809 
6129 5512 1201 3419 

2139 azitt F10T 1o1o 
| g[30 311 30co 4710 
! 9/30 i811 $800 2311 
zoo fro 4g6poNortr 
'11'19 Fites 24 09 2412 
12119 17j10 3 00 _ 
FE 19 2309 4191! [2 
14/19 09 15g9T 35 3 
15119 5408 <6/0L 19]13 20 
16118 39; bs) 33/93 23|t3 39 
r7\18 2305 110% 46/t3 
1381s 707 42/93 19114 
T9117 FI O07 25123 33114 
'20[r7 35197 __ 3123 56104 
iT 17 1 $106 4004 19 15 
23[17 1$ O06 16 04 43 $1 
[23|16 41195 $395 ©6115 
24/16 25/95 3095 2E916 
\25[16 17/05 625 $216 
26/15 49ſ4 4395 1416 
27|15 31/04 1996 37/16 
28115 12/03 $6297 ©0017 
29/14 $3 : O07 2.2117 
[3olt4 33 O07 4417 


TJ 


| _May June 
North North 
29|18 o2z3 7 
5L1j1s 15[23 ns 
12{18  350|23 18| 
34128 aq4s|23 21 
$6118 59ſ23 24 
17 19 13ſ23 27 
35 19 27|23 39 
$9,19 ,49j23 3O 
80. 19: $5] 33-38 
Eo HS 
O00 29 I5|23 32 
21120 30/23 32 
4120 4 23 31 
00 [20 $3 123 30 
20 [21 4 [23 28 
393T 14]23 7 
53 20 24 [23 25| 
17 [1 34 |23 22 | 
36 jÞI 44,23 19} 
—Þ 53/33 15 
3 ſ8s. :23733- 1m | 
3t|zz 9/23 @7| 
49 122 17/23 03 | 
06 [32 25|22 F$; 
23 jd2 22|22 Fo2 
40 [22 39/23 46| 
57 [22 45|22 40 | 
I3 |\22 $F1;23 33 | 
29/23 $7|23 26| 
45 [23 03|33 9; 


T= 


Arr 


00 eo el. 


Suns Declination, 1667, 1677, 1675, It 1679. 


Fuly loAH oe 4 Sept, Oftob. Nove. Decem | 
North North North | South South South - 


1 I}2z 11.15 16 4 3; 7 =”; 17 30 23 07 
| he oe 19. ob 4 20] 7 88 50 |23 12| 
| 3Þ>! 54/4 43] 3 a7] 7 53> 18 6 23 19 
[if 4[art 45174 34 3 23 $ 14 18 22|23 20} 
| s[21_3674_e6|2 oof 837 2 3203-3 

- Tr 1 BET ET 4 3G $3 33 26 
-[21 1613 27] 2. 14] 21 19 0533 2 
»[2x o613 O7 8: gi # 45 29-9 ? W. + 
9|29 55 Iz 45 I 27 10 oF lg 36 'E 31! 
ol agtl> 39] 3 oz110_37 52 poſ23_3Z+) 
Ie 20 3z3 12 09] © 40 10 38 20 04|33 32; 
i210 21,11 49] © 17 jl 10 20 16[23 32 | 


o0$07 Il 31|20 29 23 3Z1| 
11 $2;20 42 23 Io 
ppp ee FLO ts _13'29 53 33_ 29 
. 110 pond I 19 i132 34 21 ©; 23 27 

1 41112 54, 21 - + 24 | 


t J19 03] 9 4*} 2 04 I3 14,21 21 | 
19118 49! 9 23; 2 38|13 34,20 57 17 | 
20\18 ” 9 I | 3 F1 } Ss 54, LI = 14 | 
is 2| * 39{ 3 $5]$ m" 21 57.23 O9 
12\18 oz} 8 17]3 38]1+ 35 22 05|23 04; 
1zll7 49} 7 $51 4 o2|14 $3/22 1412 59 
24117 3 4) 331 4 25175 12,22 22|22 $53 
\5 v7 18] 7_1! 4 4] + 320 |22 22 30 2>_47 
16/17 $4 6 40 11 I5 49, L3 an 37 122 40 

16 45|6 26 


5 

SF 34 ;& 7]33 442» 33] 
s 53116 24]u2 Fijad 25] 
S$-- BY z6 43 |32 67 LY 17| 


ons 54! 5 ci bs 4417 5 ft _—_ os | 
2% OC; 


oy: $23 *..:79 17 :-07 
K 


ans Declination 166Þ, 1678/1672, 1657. 


=Toia] 


: Febrw.\ Mer. April. | May 


$210 $4 


4)\t3 $5 


anu 
South | South | South 'North 
51113 13 $5903 1508 
Arily 3902 . Fiog 
301283 3903 37 09S 
20|12 "5302 409 
g{12 3801 4010 
8/2 1701 1610 
a6{11 $5600 
34!'l 34c0 2911 
z211T 1300 OF1t 
tro SlooN1grr 
55,10 3000 4312 
41 I'O 801 ©6[xr3 
27199 4501 301, 
x 3109 24 05.. 53] 3 
58,08 1 02 I9\gye 
43 OS 3909: 
2803 17 ©3 O4its 
1707 $403 2714 
6507. 3103. SU;:4 
$9 O07... 904 AST4:. 
2206 4504 3715 
5 06 22G5 OO 10 
47054 $Sgo5 2316 
Zo005 $3505 «4616 
12 05 I 2.06 C9 46 
$304 4996 ZIG 
3504 2506 $5417 
16 04 2:07 1717 
5703 3807 3 
36; OS. --3.59 
19; 03-33 


- — _—_—— - 


Suns Declination, 1664, 1668, 1672, 1676; 19 


SFuly, | Aug. | Sept. Oftob. | Nov. | Decem| 
3 [North. | North |North| So South South South 
"1/2i of [15 | 06 
2127 $6114 47 
3/121 48 |14 29 
4/21 38 [14 10 
g'2t 2913 F1 
Gj2l 19 |l3 32 
7\/2t o8[13 12 
820 58|12 $53 
920 47 [12 33 
1020 3512 14 
tx[20 2411 53 
12/89 12 In 33 
3119 $9|11 12 
14/19 47]10 52 
i5/I9 33110 31 
16119 ZO[ to 10 
17/19 06] g 49 
1813 52] 9 28 
1918 33] g os 


15 


23|/1I7 45 23 - 
32, 


46|18 03|23 1of 
o9|18 18|23 19 
31|18 34|23 32 


EE 

4 

; 

8 54|19 49|23 25 
19 9 16|]19 04|23 27 

bb 

Io 

10 

lo 


| y—— 


CIO mc» HH wwy a 
* 
2) 


38/19 19]23 29 
o00|19 33|23 30 
22|19 47|23 30} 
43|3@ O01|23J J2 

= 22/11 05, 230 3] 33 32 
O1 11 2-| 20 2726|23 31 
25 11 4/, 20 39, 23 30 
48 12 08|230 Fl| 23 29 
I2 12 39{21 O2|23 27 
3c] 12 z 49|21 13] 23 25 
Sc| 13 o9|21 24|23 21 
22113 3oſzr 35|23 18 
46113 $0j21 45123 15 
gf 14 10oj2z1 54| 23 10 


WW. 22. » = | © © ©. 


| 


2616 49] 6 32| 5 29116 03|22 4z3|[223 35 

2716 33Þ| 6 og| F 53 16 21|22 49|22 27 

2816 16] 5 43|6 1516 38|a2 5522 I9 

2915 58] 5 2416s 38] 16 F56[2; or1f22 11 

30 15 47]: S oof FONT 21 23" CE] 33 ©2 

"ir 3-H. 38 ny - |= 3 
K 2 


- Suns Right Aſcenſion in Hours and Minutes, 


| I Jans, \Frbra. cru. \CMar. April | May | June 
ISL, M.\H.M. MH.H.M\H.M |H. M.\H.M. 
1,19 32/21 4123 27r 20\ 3 13] 5 18 
2.19 37/21 4533 31] 1 23 | 9 S743 F:.- 28 
319 4ijz1 ” + 3h x 327] 3 uy F 26 
419 4521 t- 338] 3 230] $-.-:30 
KATEECLLNG Hy Hl 34| 3 23] 5 34 
[909 5422 ooſt3 45]: 33] 3 32} 5 38 
| 7119 $832 0423 493 42|3 36) 5 43 
=O 03.26 0833 Jz] k 45] 3 40] 5 47 
| 920 07 22 15/23 $6 1 49 $001 3 7 
'10[0 1722 1600 oo| 1 $3: 3 408] 5 $9 
1820 15,22 20] ozjr $743 53] 5 59 
12 20 20/23 24, 0 07] z oo| 3 56, 6 03 
[13 20 24122 27] 11] > o4| 4 00| 6 o8 
1420 = x thy 3i] © 14/2 o08| 4 04| 6 12 
pre qa'as 349] @-. Ih]. 2 72 4 0O08| 6 16 
j 6 36j23 39 © El > 1i5|4 12| 6 20] 
og $2122 42 @ 25) 3 191 4 16] 6 2, 
[1920 45322 46 0 29 2 23,4 20| 6 28 
11930 4922 $50 0 po > 37] 4 34} 6 32 
++ 1-0 F3jd on _I=-4 - 207 4 28 6 37) 
2129 S7þÞ2 F7 © 's 40 > J61 0 281 &-4af 
2236 01123 O01 0 43 3 33] 4 37| 6 45 
2331 9 jz3z ot © 47, 2 42] 4 41 6 49 
421 093 8 o $9,2 46] 4 45| 6 $3 
2524 n2j23 12 © 44 » 49] 4 489|\_ 6 _57 
S235 -- 17/23 26 © - $0] 2. $3] 4 SF3] 7 Or 
27,28 21/33 20 1 Ol 23 $57] 4 57] 7 06 
3821 25[23 233) : o5}3 or] 5 or] 9 10 
2921 19 4 ON -3 oF] 5 051. 7: tg 
'320\ 6 Z3 i 12} 3 og] $ cl P I 
'3t]22 73 I 16 S +14) 


——— — — — 2 — <-> _e—  _ + —_ — ww, cw _ - —” "I CS  — 
- 


W_—— 


——— 


T——— a - V_— . 


III 


'& July, | Auga.| Sept. | Otteb. Nov. | Decer| 
81H. M.| H., MyH. M1. H. M.| H. 24.|H. M4. 
"197 23 o9 24111 az81'3 06115 06. 
3197 26 og a3B8/tt 21413 10 I5 109 
3197 39[og 31|ct 2F|i3 14 15 14] 
4/97 3499 35|1r . 29['3 17155 18 
5/07 38 [09 LIL z2ſ13 21125 83 
6/07 42|09 4zltt 36113 25115 27 
7/97 46 |o9 46 11 391'3 29 oF - © 
8.97 $9! 09 $01 43113 33115 395 
907 $4199 54rr 47]'3 36115 39 
10,07 $$log F581 gol!3 gojns 43 
11198 £210 oilt 54 13 4x15 48 
12193 c6lro og i TALE: 438 [15 453 
[3/08 10|10 og'ty orjft3 51115 56 
14/03 14 10 13112 ©04'13 $5116 00 
15/98 13/10 ol o8/13 59] 6 OF 
16,08 2:|10 203 12/14 03 |16 0g 
17.98 2610 23/12 15/14 07116 1; 
1$93 3910 2713 19/14 11/16 17 
1g|e3 34/10 3Ijiz 23 14 14 I6 322 
z008 38]/10 :4/ts 26114 18] 16 26 
TI 42|10 338123 3014 ax|116 30 
23,03 46; 10 42/13 3314 26/16 35 
23053 49/19 4511s 37\'4 30/16 39 
24/08 53/10 49/13 4114 34 16 43 
z 'o8 <7. 10 2172 ea 146. 358 16 48 
26 09 Oli 10 $8130 43 14 a2 16 52 '19 
27/99 o5| ry colts $2 14 46 16 56 
2809 C9,.1 oats 439 1$-:10!17 09 
2 9/29 Hh O7]ls $9 14 $4 17 c5 
30/99 16|11 1113 03 14 58/17 10! 
21159 PFolhql ”" $f. 6d 
— | a a —_ 


ey, NT 


The Deelintios and Right Aſcenſion of the Stars - 


 : Calculated for 20 Tears yet to come. 


—— 


| — 


ett 


| Right Decli-\ [diſtance 

NAMES. Aces. w_ fra Pole 
H, M:JD. M.j ID, M.| 

Bulls Pye 4 Tots 48N/74 12 
= if 5538 50Nr 3: 
FT .vra | 
Meduſz's Head eAlgol | 2 47139 3 gN FO 21 
The Goar Capella 4 52/45 37N44 23 
Lians heart Kegulwus 9 39.14 33, 176 27 
Lions Tale I1 32/16 25N;73 35 
Virgins Spike + Ba ha 4 So 29 
Scorpions heart 16 0925 37 $64 23 
Fomahant ' 122 3937 17] 952 43 
Left foot of Orion 04 5208 37]S8r 23 
1 in Orions Girdle o5 ©3| o 35|9]89 25 
2 in Orions Girdle |o5 1901 26| 5188 34 
3.11 Orions Girdle oF $4.01 o9| 918, 51 
Great Dog Sirius O6 3116 14 $73 46 
Little Dog Procyon 07 22.06 0383 57 
Hjydra's Heart og i107 15 982 45 
Breaſt of Caſſiopea 00 22 54 45]N35 6 
Girdle of «Andromeda [00 51/33 55N56 25 
Whales Eelly on 35[12 5410178 6 
Hydra's Head oO8 21]. 4 gO 35 30 
Pegaſus Mouth 21 23] 8 24]N|8x 36 
Pegaſus Shoulder 23 59113 22/N(76 38 
Head of «Andromeda |23 09127 1 5]NG2 42 
Perſeus right (ide 29 57148 36N\4r 24 


\ 19 tA ded bes CERA HRS OI OE 


In the Whales Chap 02 45! 2 48'N87 12 


- Whalss tale 


| 00 27 
Oriohs left ſhoulder oF 4 
The fore foot of great dog] 05 08 
Pole Star oO 3 
The uppermoſt in the [| 14 39 
{quare of the little Bear' 

Laſt in great Bears tale | tz 39 
Bright Star of the Crown| 15 20 
Hercules left knee 17 44 
Swans Tail 20 28 
Serpentinus head 17 20 
Bright foot of the Twins| 06 18 
Lions neck, Io 01 
South ballance 14 32]14 375175 23 


North ballance, 15 ofo8 07S[81 53 


Qneſtions of Navigation. 

Queſtion 1. By the Rumb and diſtance of two 
places, to find the difference of Latitude. 
eAs the Radius #5 
To the Sine of the comp, of the ramb fro the er. 
So 15 the diſtance | | 
To the difference of Latitude. 

Example. If a Ship fail W N W (that is upon 
the 6th. Rumb from the Merid.) the ciltance go 
Leagues : what ſhall be the difference of Latitude ? 

Firſt, I ſee in the Table foregoing, that the 
Angle which that Rumb maketh with the Merid. 1s 
67 deg. 30min, the complement whegeof is 22 
deg. 30 mis. whoſe Sine is 35268, Therefore, 
As 100000 # to 38268, 

Sq #5 9o ta 3494 Leagues tothe dfſerence of = 
whic 


which being multiplied by 3 , the prodach.give, 
103 min. that cs 1 deg. 43 min. "0 -* 

Queſt. 2, By the Rumb- and Latitude of two 
p aces, ta find the difference of Longitude, 

As the Radims 15 

To the T angent of the rumb from the Meridian, 
50 15 the proper lifference of Lantude, 

Tothe Fn of Longitude, 

Exam. It 2 Ship fail W N W (that is upon the 
6 rumb from the Merid.), as far that from the Lat. 
of 514. 32'it cometh to the Lat. of 49 d. 49 what 
difference of Longit. hath ſuch a courſe made ! 

1, Ileek in the Table of Meridional parts, what 
d-o. dothere anſwer to each Latit. andto 51 d. 32 
I find d. 36:39, and to 49 d. 40' I findd. 3457 
£15 being ſubſtrated from 3 62.39 the remainer 163 
4eg.is the proper diff. of Latir. The Tangent of the 
Rumb 67 deg. min. is 241421. Theretore, 
As 241421, By | 
5o us the 153 to 539 deg. dif. of Longit#des. 

' This may alſo be done by the ſecond Table of 
Rumbs, if you look for the Long. anſwering there 
to each Lat. and you ſhall find that in the column of 
the 6 Rumb to 5 1 d. 22' doanſwer 145 4d. 35 and 
29494. 49/139 4. 6' This being ſubſtrated from 
1+54. 39'the diff. is 6d, 33 which was ſought 
—_— 0 We ; 


ÞD 


Deorecs of .Declinatzon. 


—— 


25 


A Ta ble of Amplitndes for theſe Deg. of Latitudes, 3 


SO] 5 | 10 (15 20 | 22 | 24 | 36 | 28 
EZ [D.m'/b.m.D. m/D.m{D. m[Dm]|D;mD: m | 
"—0| obo 00 |oo| ooo] ooo|o of ov of 000) | 
| 100[xx|x33[2 4: jt 62 7 2 8 | 
L 200 32 | 24] 2 8] > 9 212| 2 13 2 16| 
3] 300| 33 | 36 | 372) 314] 317] 3 20] 3 24 | 
44 1 44\|48|416 4/9! 423] 427] 433| * 
5151] 55 | 5 10] 520 "5 22: 5 28] 5 38 5 49] | 
66x [66 | 613] 623] 628] 6 37] 6 41] 643] } 
. 7]71|77 | 715] 727] 733] 749| 7 471 356] | 
'S $1 8x|88| $19 $z31]}$38}/$46 $54j 9 4 
 * SARLILA 9 19, 9 IF 9 43 9cthon 10 12 
= iOſtoz |10 10,10 21 10 39l0 4810 5511 8 \I1 2x 
A Ilict g I1 11,1: 2320 43[11 53/02 3112 15)1> 29 
12112 3 13 12 12 25112 47]12 5811 3 9143 23133 37] | 
> 33113 3 13 13 13 27113 $1114 03114 151 4 39,14 45 
& I41rg 3 nol roeq Mtg 27105 35105 $4] 

& 13Þ5 3 is 1515 3216 20116 13]16 27116 4417 3 | 
[= 16116 4 |16 16116 35/17 04/17 18]17 34/t7 218 12] |} 
17/17 4 [17 1117 37/18 08118 23]1$ go[i9 00 19 31 
131184 |1$ 18]:183919 12\1928]|19 46|20 $2031 
I9'19 4 [19 19/1941 20 1629 3529 54]21 12:21 39 
20/20 5 20 2 ©204421 20/21 391 5oſz2 2222 48 

21/215 21 21214622 2422 4423 $123 3933 57 | 

2225 jzl 22 22.49 33252; 5O[24 12124 3825 6 

23]23 F [33 23 23 51243424 5525 _- 46 26 15 
123231:2 3 37133 54 242425 s 25 29125 54126 adv. | 


The Amplitude is the diſtance of riling or ſettin 
of the Sun or Stars from the true Eaſt or We Þ 
Points upon the Horizon | 
As in the Table, inthe Latitude of 5 o degr. the 
Sun or Star having 1 5 deg. North Declination, they 
will riſe 31 degy. 10 24s, to the North ward of 
the 


ation, 


Degrees of Declin 


the-Eaſt, and ſet 31 depr. 10 mn. to the North- 


SHHS 


© G9 An le wo on 


I2 44130 


21124 26 


Iz 


13 53/14 It 


15 23 15 23 
16 35] 
17 46 
1$ 58 
26 1© 
21 _ 


23 2 


1D, m. 
| wo ——rrerer_ 
O 00, 000 


lO 24'ro 39 
il 34/r1 48 


; © 00 
I 2 114 
2 35| 2 15 
3 38, 344 


[ 


. 
. M, 
© 00 
I 16 
> 32 
3 49 


_4 50] 458 
6 2' 611 
714 725 
8 27 8 4© 
9 39 954 
lo $2 1120 
l2z FjJl2 24 
13 15113 39 
I4 32/14 54 
I5 45116 9 
16 $9127 24 
18 12]18 40 
I926|19 45 
20 39|>1 11 
21 53122 37 


23 713344 


23 472422235 OC 
25 00125 37126 17 


22]25 3826 13 26 52/27 35 
23126 49/27 26\28 728 53 


23,31 27 25128 3128 4529 32 


$02 
G6 21 
737 
8 54 
10 10 
r 127 
[2 43 
14 00 
518 
16 35 
I752| 
19 10 
20 36 
2147 
23 5| 
24 4 
35 43 
27 3 
28 23 
29 44 


ye -] 
D. m 


@ 00 


2 36 


355 
4 12 
6 32 
7 5©O 
9 9 
to 28 


4 [ 4+ 
« Me? . IN, 


1 18 


'A Table of Amplitndes for theſe Deg. of Latitudes. 


32 | 34 | 36,1 3 
D. m. D. m.\D 


1] 47 
—— 


Zo 25 


| 


[3 6jt3 31133 58 


22 261231023 53 


26 31127 242323 
27 $3125 $029 53 
29 16130 13 31 23 
30 4oj31 4632 55 
31 22132 27 33 4) 


l2 9;12 34 


24 3455 26 


ward of the Weſt : Bur if the Declination had been 


' I5 deg. South, then they would have riſen 31 deg. 


10 2352. to the Southward of the Eaſt, and ſet 31 


deg. 10 min, to the Southward ot the Welt. 


Logk 


Loo 
Declin 
comme 

In t 
deg. o0 

An| 
ward,; 
Put it 


00yCl 


Table of Amplicudes for theſe Deg, of Latitudes. 


45 40. 

1D. M., 

Oo OO 
I 26 
2 53 
4 16 
5 45 


712 
8 38 
lO 6 
[1 33 
I2 47.13 1 


= 5 Is OW o\ wa lp ws » -— 0 


I2 
I3 
14 
15 
16 
I7 


Degrees of Declinatiou. 


© OO 
x1 28 
256 
4 24 


552 
7 21 
3 49 
'O18 
12 47 


I4 13/14 27 
15 39/15 55 
17 6117 35 
18 3311854 


22 5623 23 
24 25,24 53 


18 


— 


25 55,26 25 


13 16 


I4 45 
16 IF 


'17 45 


1916 


20 00/20 23 20 47 
21 2>|31 5322 18 


2350 
25 23 
26 57 


1927 2527 57,28 32 
2028 $629 30/30 7 
21/30 27/33 ©0331 42 


22132 00.32 37/33 19 
23133 32/34 13134 57 
23431134 20/35 2135 4* 


I5 2 


a6 | 47 | 48 i a9 
D. M.iD. M. D. M. 


Io30 
I2 ©O 


I6 

"be 
19 39 
21 12 
22 45 
24 20 
25 55 
27 31 
— A. 


FO 


TIN 


© ©0 
T 35 


4 46 


6 22 


D.M, |D. M, 


3 10 


10 43 


Iz 14 


I3 31i13 46 


[71 40 
[2 3I'12 47 
14 514 24 


IF 2115 *q 
16 54117 16 
18 2818 52 
20 3120 29 
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Look for your Laritude inthe head of the Table, and the, 
Declination in the firſt Column on the left hand, and in the 
common Angle of meeting you will find the Amplit, defired. 

In the Latitude of 3o deg. the Suns Declination being 7 
deg. oo min. North, I demand the Amplitude. 

Anſwer, The Amplitude 1s 8 4. 6 m, from the E, North- 
ward,at Sun-ri{;ng,or from the W, Northward at Sun- ſetting * 
Put it the Decl. had been 7 d. oo m. South in Latit, 3o 4. as 
«boyeſaid, then the Amplit, would haye been $4, 6. m, from 
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'A Table of Amglinde for theſe Deg. of Latkndes - 
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the Eaſt Southward at Sun-rifing. and 8 5. 6 m. trom ihe 
Weſt Southward at Sun-ſertting ; for if rhe Decl, be North, 
the tru? Amplitude will always be to the Northwards of the 
Eaſt cr Weſt : But if the Decl. be South, the true Amplitude 


will always be to the Soutnwards of the "Eaſt or Welt. 


If you haye any odd min. of Declination, you muſt take 
the proportional part. 

In the Latit, of 42 4. $0 m. the Suns Dechnation being 12 
d. 15 m. | demand the Amplitude 

4n [xv:r, The Ampliude is 16 deg. 
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' To know the Hour and Minnte of the 
Sun-riſing and ſetting at any time 
of 1he Tear, in any Place of the ha- 
bitable World. 


By HENAT PHILIPS. 


Hetime of Sun-riling and Setting is ex- 
aly ſet down in the Fifth Column of the 
Sea-mans Kalender, for every day of the 
Year for the Latitude of Londes ; fo that 
by knowing the Day of the Month, you may 
{ know the time of Sun riling and Setting without 
/ further trouble. > ow if you double the time of 
- Sun-riling,you may know the length of the Night; 
| Likewiſe double the time of the Sun- ſetting, and 
4t ſhews the length of the Day. This is ſo plain, 
that ir needs no Example. 
| Bur becauſe the Sun-rifing and Setting doth 
differ in every Latitude; Therefore tor the 
uſe of the Sea-men I gave ſet down this Table, by 
che which knowing the Place of the Sun, and the 
Latitude of the Place you are in. you may know 
"the time of Sun-riſihg and ſetting in any place of 
the hab'table World. 
- Becavſe 
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muſethe Dayrof the Month is mere read! 
Honig ſome, than the Sine which the Sun is i 
EMhergfore'-1-have on the ſides of the Table, { 
Fownthe Day of the Months, the uſe whereof 
&. the fame with the other. For if you find the D3 
& of the'Month on the Table; and the Latitude yc 
| zat the head of the Table, in the ſquare mee! 
ſe two, you ſhall find the Suns fing q 
Was before. 
> For Example. 
The 2 1 of Faxwary in the Latit. of 40 deg. th 
uh ſets at 5 6b. © ms. the difference of time is 6 n; 
and the difference of the Days are 6, that is 1 mr: 
tor every Day. So that if you would know th 
Eime of Sun-ſet 6n the 24 day, it will be 5 h: 3 » 
E Again, if you would know the time of Sun-ſe 
Fon the 2.4 of Far. in the Latitude of 42 deg. Her 
2s neither the Day of the Month, nor the Latimnd 
Sto be found exactly ; But you find that the 2 t 0: 
Fan.in the Latitude of 40 the Sun ſets at 5 h. © mw 
ind'the 27 of Jaz. in the Latitude of 4.4, the Sur 
beat 4 þ. 58 m. Now becauſe the Latitude of 42 
the middle between 40 and 44, and likewiſe the 
Day, the midſt berween the 21 and 27 Days 
Fake the midgle time between the two rimes ſet 
nin che Table, which is 9 h. 59 m. which is 
erm of Sun ſer on that Day, in the Latitud 
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